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1 

DOSING SYRINGE 



PCT/EF94/Q2554 



This invention relates to a novel device, being a s\Tinge for dispensing liquids, 
in particular liquid pharmaceutical formulations. 
5 It is often necessary to administer liquid pharmaceutical formulations in 

accurate volumes, so as to strike a balance between administration of insufficient of 
the formulation to achieve the desired therapeutic effect, and administration of too 
much of the formulation so that undedrable side effects occur. 

Liquid pharmaceutical formulations are often administered by means of a 
10 syringe capable of administering a set volume of the liquid. Such syringes may have 
a no2zle which can be fitted with a hypodermic needle for transdermal administration, 
or may be used for oral administration of the fomiulation to small children, babies etc 
who may have difficulty in swallowing a solid formulation form such as a tablet 
Such syringes include a cylinder and a piston slideably moveable within the 
15 cylinder, the volume of the cylinder and the distance the piston can move along the 
cylinder defining the volume whidi is administered by the syringe. Some such 
syringes are adjustable so that they can be adjusted to administer a preselected set 
volume, which can be selected in accordance with for example the seriousness of the 
disease to be treated and/or the age or weight of a child to which the formulation is to 
20 be administered. 

Various constructicMis of such syringes are known, for example in EP 
0154593, EP 0268191, EP 0293572, EP 0327910, EP 0338806, EP 0368191, EP 
0373321, US 4112945, EP 0106578 and FR 711644. 

Generally such syringes suffer from excessive mechanical complexity, which 
25 leads to expenses Ac increased possihility nf merhg^ntc?i] malfimcrion^ andprpblems 
^jrm'-y^r irf^patient conqifianceorconficicm over theconect w^ to nsedie syringe: Moreover 
p^^:. tiiese ^fringes sii£ferftom the problem of ensuring that once due syringe is set to ' ^ 
admimster a set^c^^ adjusted to administer an inconea dose. 

It is an object of this invention to pnmde an improved adjustable syringe th^ 
30 to sonieextrat at least alleviates these pn>blems. In particular it i( an objea^^ 

invention to provide an adjustable syringe that can be easily set to a required dose, but 
thweafter is relatively difficult to adjust, so that once set, for example by a 
pharmacist, it is relatively difficult for a patient to vary the dose set, so that mis-use 
of the syringe is reduced. Other objects of this invention will be apparent ftom the 
35 foUowing description. 

According to this invention a syringe suitable for administering liquids 
comprises a barrel which defines or comprises a cylinder, the cylinder having a 
nozzle at one end and including a piston which is longitudinally slideable within the 
cylinder, the distance the piston can move within the cylinder defining the volume 
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which is administered by the syringe, the piston being operatively coupled to a slide 
which is arranged to move in parallel with the piston, the longitudinal distance the 
piston can slide within the cylinder being defined by the limits of travel of a stop 
surface on the barrel or the slide relative to end-stops on respectively the slide or 
5 barrel, the syringe being lockable into a state in which the stop surface and end stops 
can only move relative to each other within limits of travel selected from two or more 
selectable predetermined limits of travel. 

The term "lockable" as used herein means that the limit of travel is easily 
selectable but once selected is locked such that Ae limit of travel cannot be changed, 

10 or is only changeable with considerable difficulty, or with damage to the syringe, or 
with leaving an indication by damage of the attempt to vary the limit of travel. 

The cylinder may be defined by a cylindrical bore within the barrel, in which 
case the barrel and cylinder may be integral. Alternatively the barrel may be in the 
form of a sleeve wholly or pardy surrounding the cylinder. In this latter case the 

15 barrel and cylind^ may be separately made, and fastened together, enabling the barrel 
and cylinder to be made of different materials. 

The barrel and slide are suitably in the form of sleeves surrounding each otho- 
and longitudinally slideable relative to each other. Either the slide may surround Ae 
barrel or the barrel may surround the sUde, and in the latter option the slide may 

20 surround the cylinder in Ae form of a surrounding sleeve. The slide, barrel and/or 
cylinder may have cooperating guides, such as interlocking shaped parts etc to 
encourage linear relative longitudinal sliding, in a generally known maruier, and/or 
may be of a cross section tfiat encourages linear longitudinal relative sliding and 
restricts unintended relative rotation or lateral movement. Suitably the slide and 

25 barrdrnay be in the forin of a sleeves wholly or partly enclosing eadi other aru^ 
T* v -^^^ i dosclvconfomiingtD Ae cross section <rf each ftthgranH Irmgif^r^fiTOny sKdraWe^^ - 

The operative coiq^ling 
liriking, i»du(^ rrmy be rdeasable» for exanq)le by snap-fit cooperati^ 
30 Aepiston aruislideyOraltKnativdy Ac piston and slide oiay be integraL The pistes 
may include conventional features such as sealing rings etc. 

In one embodiment of Ae invention Ae preselectable limits of travel may be 
selected by a construction of Ae syringe in which Ae stop surface and/or end stops 
may be relatively moveable into and lockable in two or more selected positions 
35 relative to each oAer. 

The preselectable limits of travel may suitably be defined by Ae limits of 
travel of a stop surface on Ae barrel or slide between end-stops defined as Ae ends of 
a generally longitudinal slot on respectively Ae slide or Ae barrel. 

The syringe may include two or more such slots being of different lengAs 
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corresponding to the two or more preselectable limits of travel Alternatively the slot 
may be defined by a gate having a ramped or stepped shape* each part of the ramp or 
each step defining a different slot lengdi. Alt^natively the slot may be in the forai of 
a gate within which the longitudinal position of the stop surface relative to the ends of 
5 the slot may be selected 

Alternatively the preselectable distances may be defined by the limits of travel 
of a stop surface on the barrel or slide between end stops defined by the positions of 
one or more projecting abutments on respectively the slide or the baneL 

The syringe may include pairs of stop surfaces and end-stops defining parallel 
10 travel distances of the same length to encourage smooth relative sliding. 

In a first embodiment, die stop surface may comprise a pin insertable in a hole 
in the barrel or slide so as to project therefrom, the projecting part forming a stop 
surface, the location of each such hole relative to the end-stops defining one of the 
preselected travel distances. 
15 Such a pin may comprise a key which is capable of fitting into only one of 

two or more position^, e.g holes, in the barrel or slide, to prevent inadvertent insertion 
into the wrong position which might result in administration of an incorrect volume 
from the syringe. Such a may also be so shq>ed that once fitted into position it 
cannot be rraooved, or only with difficulty or die use of a special tool, so as to 
20 prevent rraioval and reins^on into the incorrect position. This may be achieved for 
example by a key which is a tight snap fit within a corresponding receptacle or hole 
on the syringe, (»* by a key which fits substantially flush with the surface of the 
syringe to make lonoval difficult 

Sudi akey may also be artan^ to co-operate with a fail-safe mechanism 
25 which only pennits die syringe to wofk when sudi a pin is ia place. It^ . .. . ^ ... . . 

msenkm of die pm into die hole ^n^bich pre v dnits ^ ^"^-fe^^^^g^^ ^ 

; In one fianaof thesyim^ uses such a pin,, the slide may beiii theftma^^ ^ 

of a sleeve i^lly or partly enclosing die barrel, the sleeve having two or more hrfes 

30 passing canq>letdy through its wall, each hole being adjacent to a slot or a gate 

formed in or through the surface of the barrel, each hole defining a selectable position 
of the pin relative to the ends of the slot or gate, so as to define different limits of 
travel. 

By insertion of the pin through one of the holes so that it projects beyond the 
35 surface of the sleeve on its inside and forms a projection, the distance the barrel and 
sleeve can slide relative to each other is defined by the travel of the projection acting 
as a stop surface within the corresponding slot or the gate, the longitudinal ends of 
which act as end stops. In one version of this embodiment the pin is in the form of a 
key which will only fit one of the holes. 
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In another form of the syringe which uses such a pin, the slide may be in the 
form of a sleeve wholly or partly enclosing the barrel, the sleeve having two or more 
slots, each slot being of a different length, or a gate, passing completely through its 
wall, the corresponding area of the surface of the barrel having one or more holes 
5 therein, each hole being adjacent to a slot or to the gate each hole defining a 
selectable position of the pin relative to the ends of the slot or gate, so as to define 
different limits of travel. 

Ik 

By insertion of a pin through a slot or the gate into one of the holes such that 
it projects, to form a stop surface, from the surface of the barrel into the slot or gate, 

10 the longitudinal ends of which act as end stops, the limit of travel of the sleeve and 
barrel relative to each other is defined by the travel of the projection within the 
corresponding slot or the gate. Each hole thereby defines a selectable position of the 
pin relative to the ciids of the slot or gate, so as to define different limits of travel. In 
one version of this embodimrat the pin is in the form of a key which will only fit one 

15 of the holes. 

In a second embodiment, the slot(s) or gate may be moveable relative to a 
fixed stop surface on the barrel or slide. For example the slide may be in the form of 
a sleeve which is rotatable relative to the banel, as well as being longitudinally 
sUdeable relative to the barrel, and reladve rotation of the sleeve or the barrel may 
20 alter the relative positions of the stop surface and the end stops so as to define 
different limits of travel of the stop surface within the slot(s) or gate. 

For ^cample the slide may be in the form of a sleeve rotatable upon a 
cylindrical barrel or part of the barrel, the sleeve having a stepped gate passing 
completely through its walU there being a projection on the surface of the barrel firom 
25 die area of die barrel adjacm to die gate»arui relative rotation of the sleeve 
- w ^ ;r: . ^ v f - banei faocn^s die ptpjecdon into postdra m line with parts of die gat& baving (fifferent " * "^^^ ^ ^ ' - ■ " - i 

^ Theslewem^belocl^ 
for exaiiiple by means of a locking insert, ag a pin* insertable into a bole pas 

30 dirougbthewaUof the sleeve iiito a corresponding hole in the barreL The locki^ 
pin may, as above, be in the form of a k^ insertable into any one locking position so 
as to prevent incorrect administration. 

Similarly the locking pin may cooperate with a fail-safe mechanism as 
described above. ; 

35 In a third embodiment the gate or slot(s) and stop surface may be moveable 

relative to each other, and the stop surface may by snap-fitted into position within the 
slot or gate against the resilience of the syringe material in the region of the slot or 
gate, the stop surface and/or the region having ramped surfaces such that whra snap 
fitted into the slot or gate the stop surface is locked within a selected slot or part of 
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the gate so as to define a limit of travel. 

In this embodiment the stop surface may suitably be a projection from the 
barrel or slide, having a wedge faced profile which enables the projection to move 
across the surface of the slide or barrel respectively as the syringe is assembled and to 
5 lockably snap into position in the sdected slot or part of the gate, and having an 
abuttment face opposite the wedge fece to prevent the stop surface from thereafter 
being renrK>ved. 

The syringe of the invention may be easily pre-set by a pharmacist or by the 
user to deliver only a preselected prescribed dose of a liquid pharmaceutical 
10 formulation. 

Suitably the entire assembly of barrel, cylinder, piston and slide may be made 
of conventional plastics materials, or the cylinder may be noade separately of other 
conventional inert materials such as glass. The relatively simple construction of the 
syringe of the invention, and the avoidance of complex mechanisms enables the 
15 syringe to be moulded in "friendly" shapes, avoiding the more "clinical" appearance 
of known syringes, making them particularly suitable for use with small children. 

The invention will now be described by non-limiting exanq)les, with reference 
to the following figures which show: 

Hgs. 1 to 4. A syringe of the invention in section and dissembled views, 
20 and keys for the syringe. 

Figs. 5 to 7. A syringe of the invention in section and dissCTibled views, 

and keys for the syringe. 
Hgs. 8 to 1 1 Syringes of the invention in section and assembled views. 
Figs. 12 to 14 Syringes of the invention in section and assembled views. 
25 Hgs. 15 to 17 Syiingesof the invention in section and assembled views. 

^ lagSL lS and 19 Syringes of the imremxcm in section and assenibled v^ 

vv^ fiiKg^vl a syringe of the mvemion is diown in longitudinal ^ectftm. InHg. 2 
_ thcsyiinge^ctf Hg. 1 isshovmincrosssecti^ k InRg. 

4,tiies3rringeof Fig. 1 is shown in a semi*di^namled view. The syringe ccmiprises a 
30 barrel (1) in the form of a sleeve which surrounds a pylinder^) having a nozzle (3) at 
one end. Within the cylinder (2) there is a piston (4) which is longitudinally slideable 
within the cylinder (2), The cylinder (2) is retained within the barrel (1) by a snap fit 
connection at (5). The nozzle (3) may for example be shaped to receive a hypodennic 
needle, be so shaped as to receive a teat (for small babies to suck) or be a simple 
35 nozzle, as shown, to allow a volume to be dispensed. 

The piston (4) is operatively coupled by a rigid link rod (6) to a slide (7) in the 
form of a sleeve which surrounds and is longitudinally slideable on the barrel (1). 
The link rod (6) fits into a snap-fit male-female socket (8) in the end wM (9) of slide 
(7). As shown in Fig 2, the cross section of the sleeve (7) corresponds closely to that 
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of the barrel (2), both being of a substantially rectangular cross section to inhibit 
relative rotation. The relative clearances of the pans shown in Figs. 1 to 6 are 
exaggerated for clarity. 

In the outer surface of barrel (1) are a number of slots (10), of differing 
5 length. Passing completely through the wall of the slide (7) are holes (11), 

corresponding in number to the number of slots (10), and located such that when the 
sleeve (7) is in place on the barrel (I) each hole (1 1) is adjacent to a slot (10). 

In Rgs. 1 and 2 a pin (12) is shown inserted completely through a hole (1 1) so 
as to extend internally beyond the inner wall of slide (7) to form a projection into the 

10 interior of the slide, into the slot (10). The distance over which the slide (7) can slide 
relative to the barrel (1) is consequently defined by the limits of travel of the inwardly 
projecting part of pin (12) acting as a stop surface between the ends (lOA, lOB) of 
slot (10) acting as end stops. It will be apparent that insertion of the pin (12) into 
each of the holes (1 1) will result in a different limit of travel of the pin (12) in a slot 

15 (10). 

With reforace to Rg. 3 a pin (12) in the form of a key is shown in naore 
detail. The pin (12) is in the form of a strip (12A) of plastics material conforming in 
shape to die section of the slide (7). This strip (12A) is shaped to fit flush into a 
recess (13) in the outer surface of slide (7) and to be retained therein by a aiap-fit or 

20 friction fit action, th^by making it easy to insert but difficult to remove. From the 
underside of the strip (12A) projects a pin (12B). The position of the pin (12B) is 
such that it will only project through one of the holes (1 1) in the slide (7). The 
possible positions of pins (12B) on alternative strips (12A) which could be inserted 
dirough other holes (i 1) is shown by dotted lines in Fig. 2. 

25 In Hg. 4 the syringe ofHgs l and 2 is shown in a partly dissembled view - 

showing the rdationship of the barrel ( 1) and slide (7) befbre assembly. 

^^j. . v.^.v b Hgs. 5 and 6,. altemate auangc mt n ts of the barrtf (1) arc stiown> In Hg. 5 ^ 
_ a baixelCl)hasastqppe^ Tlie distance between the ; 

end (14A) and each stq> (14B^ 14C 14D) acting as end stops defines the limits of 

30 travel of stop surface in the form of a pin (12) when the slide (7) as shown in Rg 3 is 
in place on barrel (1). 

In Fig 6 a barrel (1) is shown in which slots (10) are formed in a manner 
similar to that of Rg. 1. In the barrel ofRg. 6 two sets ofslots (10) are provided, so 
that pairs of slots (10) of the same length are present in the surface of the barrel (1). 

35 A pin in the form of a key (not shown) similar to (12A) of Rg 3 is again provided 
which can project through holes (1 1) passing through the wall of slide (7) in the same 
numner as the pin (12A) of Fig. 1, but having two pins (12B) each capable of 
projecting through a different hole (1 1) corresponding to a pair of slots (10). 
Rg. 7 shows how tiuee keys (12Q may be moulded integrally linked at 
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thinned points (12D) at which they can be broken apart and separated. The integral 
keys (12C) may be provided together with a syringe, for example fitting into a 
corresponding shaped receiving cavit\' in the syringe body. 

Referring to Rgs. 8 to 1 1, an alternative arrangement of syringe is shown in 

5 longitudinal section in Rg* 8, in a cross section in Rg. 9 about the line B B of Fig 

8« and in an assembled view in Rgs 10 and 11. The syringe comprises a cylinder (2), 
piston (4) and link rod (6) snap-fitted within a barrel (1) in a similar arrangement to 
that shown in Rg. L The syringe of Rg. 8 has a barrel (1) and sleeve-form slide (7) 
similar in shape to that of Rg. 1. Again the clearance between the parts shown in Rg. 

10 8 to 1 1 is exaggarated for clarity. 

In the syringe of Rgs 8 to 1 U the barrel (1) is provided with a number of 
socket holes (IS) each capable of receiving an insertable pin (16) and retaining die 
pin by a snap-fit acdon. The syringe is provided with a number of pins (16) each of a 
cross secdon, eg circular, square or triangular which allows it to be inserted only in a 

IS selected hole (IS) of corresponding shape, as showri in Rgs 10 and 1 1. The pin (16) 
projects from the surface of the barrel (1) to form a projection which acts as a stop 
surface. 

As shown in Fig. 8, the cross section of the barrel (1) and the slide sleeve (7) 
are substantially rectangular, so as to minimise relative axial rotation. 

20 In the slide (7) is formed dther a number of slots of diffident lengths (17) as 

shown inRg 10 or a stepped gate (18) as shown in Rg 11, both in the form of an 
aperture passing completely through the waU of the slide (7). With the pin (16) in 
place in a socket (IS) and the slide (7) in place on the barrel (17), the distance that the 
slide can slide relative to the barrel (1) is defined by the limit of travel of the pin (16) 

2S between die ends (17A,.17BX (ISA, 18B) of the slot (17) or gate (18) acting as CTd 
stops* The so(^holes (15) and pin (16) are distinctively co-operatively 
that die pin 0<9 can only be irKcrted in die socket for 

, R^griiig to Rgs. 12 to 14» a furdier alternative arninge^ . . 

shown in longitudinal section in Rg. 12, in a cross sectional part view about the line 

30 B — BinRg. 13, and assembled in Rg. 14. The clearance between the parts shown in 
Rgs. 12 to 14 is exaggerated for clarity. 

The syringe comprises a cylinder (19). Within the cylinder (19) is a piston (4) 
which is integrally formed with a link rod (6) and slide (7). The cylinder (19) is 
surrounded by a barrel (20) in the manner of a sleeve, and the slide (7) is itself pardy 

3S surrounded by the barrel (20) in the marmer of a slideable sleeve surrounding the 
cylinder (19) and itself surrounded by the barrel (20). In the region of surround the 
slide (7), cylinder (19) and barrel (20) are of a cylindrical shape so that the slide (7) 
may be rotated axially on the cylinder (19) in addition to being longitudinally 
slideable thereon. The barrel (20) is fitted onto the cylinder (19) by a friction fit, or 
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screw or snap fit connection at (21). On the outer wall of the slide (7) is an integral 
projection (22). In the barrel (20) is a stepped gate (23) extending completely 
through the wall of the barrel (20). The projection (22) projects into the gate (23) so 
that the distance the slide (7) can slide relative to the barrel (20) is defined by the 
S travel of the projection (22) acting as a stop surface between the ends (23 A, 23B, 
23C 23D) of the gate (23) acting as end stops. 

The slide (7) and barrel (20) may be relatively rotated so that the projection 

(22) is adjacent to a selected one of the ends (23B, 23CX 23D) of the steps of the gate 

(23) . In the wall of barrel (20) is a hole (24), through which may be inserted a 
10 locldng pin (25), which cooperates with one of a number of guide grooves (26) 

formed in the wall of the slide (7), so that the slide (7) is locked into a position 

adjacent to one of the stqpped ends (23B, 23C, 23DX 

Referring to Figs. 15 to 17, a modification of the syringe of Hgs. 12 to 14 is 

shown, in longitudinal section in Hg. 15, in a cross section about the line B-B in Fig. 
15 16, and assembled in Hg. 17. The clearance between the parts shown in Fig. 15 to 17 

is exaggerated for clarity. 

The arrang^ent of the syringe of Fig. 15 to 17 is similar to that of Hg. 12 to 

14, having a cylinder (19) and barrel (20), a slide and integral piston and link rod (7), 

(4), (6), the banel (20), fitting to the cylinder (19) by a snap fit, friction fit or screw 
20 fit at (21). 

In the barrel (20) are a number of slots (27) of different lengths. On the slide 
(7) is an integral projection (28), which is of a wedge shape. The syringe may be 
assembled by relatively rotating the unassembled slide (7) and barrel (20) such that 
the projection (28) is aligned with a selected one of the slots (27), then inserting the 
25 slide (7) into the barrel (20) in tiie longitudinal directioa shown by the arrow so that . 
, thewedg&fo:eiC28A>ofthepn»jectioiL(28>sii2^ 
.^^ 4:^ ^^^^j^ ' banel (20} ac^oentto asdccted oneof tb&sIot$ (27)vand tiien into tiie^)ace within 
the slot (27). The oppo^te abutmeia face C28B^^^ 
its removal finom the doc (27). The distance the slide C7) a^ 
30 relativetoeadiodieristhradefiiiedby the travel of the projection Q8) acting as^ a ^ 
stop surface between the ends (27 A, 27B), acting as end stops, of the slot in which it 
lies. 

Referring to Hgs 18 and 19, a syringe is shown in an assembled view in Hg 
18, and in a longitudinal section perpendicular to the plane of Hg 18 in Hg 19. The 
35 fringe comprises a band (29), with an integral cylinder defined by the cylindrical 
bore (30) within the barrel (29). Within cylinder (30) is a piston (4) integrally linked 
to a slide (7) in the form of a sleeve surrounding the barrel (29) and longitudinally 
slideable thereon. 

In slide (7) is a longitudinal slot (31) passing completely through the wall of 
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the slide (7). In the wall of barrel (29) arc holes (32) into which can be fitted pins 
(33). Each of the holes (32) is at a different longitudinal distance along the slot (31) 
corresponding to the administration of a preselected volume of liquid from the 
syringe. Each of the holes (32) is shaped so as to receive, in a tight snap fit fitting, a 
5 corresponding pin (33) which once fitted cannot be easily removed. The limit of 
longitudinal travel of the pin (33) acting as a stop surface between the end stops 
defined by the ends of the slot (31) defines the volume of liquid dispensed By 
selection and fitting of an appropriate pin (33) the volume administered can be 
selected. In Figs 18 and 19 the clearance b^ween the slide parts is exaggerated for 
10 clarity. 

The operation of the syringes of Hgs. 1 to 19 is similar. With the piston (4) at 
the end of the cylinder (2), (19), (30) adjacent to the nozzle (3), the nozzle (3) is 
inserted in a liquid (not shown) and the piston is then drawn back by pulling the sHde 
(7) to such liquid into the cylindo* (2), (19), (30). The volume of liquid which can be 

15 drawn into the cylinder (2), (19), (30) is defined by the limits of travel of the 

projection (12), (16), (22), (23), (33) within the slot (10). (17), (27), (32) or gate (18), 
(23). The liquid may then be ejected from die syringe via the nozzle (3) in a 
conventional manner. Convenimdy the slide (7) may be moved towards the nozzle 
(3) by the user's diumb pressure whilst the user's fingers grip die finger grips (34). 

20 Each of the syringes of Hgs 1 to 16may be furtho- provided with a holder for 

a pin (12), (16), (25) supplied with the syringe. Cjonveniendy a pin (16), (25), (33) 
may be supplied as a nose pin which also fits the nozzle (3). 
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L A syringe suitable for administering liquids comprising a barrel which defines 
or comprises a cylinder, the cylinder having a nozzle at one end and including a 
5 piston which is longitudinally slideable within the cylinder the distance the piston 
can move within the cylinder defining the volume which is administered by the 
syringe, the piston being op^atively coupled to a slide which is arranged to move in 
parallel with the piston, the longitudinal distance the piston can slide within the 
cylinder being defined by the limits of travel of a stop surface on the barrel or the 
10 slide relative to md-stops on respectively the slide or barrel, the syringe being 

lockable into a state in which the stop surface and end stops can only nwve relative to 
each other within limits of travel selected from two or more selectable predetennined 
limits of travel. 



2. A syringe according to claim 1 characterised in that the barrel and slide are in 
the form of sleeves surrounding each other and longitudinally slideable relative to 
each other. 

3. A syringe according to claim 1 or2charact^isedin thatthepresdectable 
liouts of travel are selected by a construction of the syringe in which the stop surface 
and/or end stops are relatively moveable into and lockable in two or more selected 
positions relative to each oth^. 

4. A syringe according to claim 1,2 or 3 characterised in that he preselectable 
limits of travd are defined by the liimts of tmvd of a stop surface on the barrel or 

V . ^c-^.^i-- dide between end-sccsps defined as die eittts of a generaDy ; n^i 

5. A q^geacamiingtt> claim 4 diaracteiised in diat the fringe includes t^ 
30 ormoresudislotsbeingof different lengths conespoiiding to the two or inore 

preselectable limits of travel, or the slot is defined by a gate having a ramped or 
stepped shape, eadi part of the ramp or each step defining a diffarent slot length, or 
the slot is in the foma of a gate within which the longitudinal position of the stop 
surface relative to the ends of the slot may be selected. 

35 

6. A syringe according to any one of claims 1 to 5 characterised in tiiat the stop 
surface comprises a pin insertable in a hole in the barrel or slide so as to project 
therefrom, the projecting pan forming a stop surface, the location of each such hole 
relative to the end-stops defining one of the preselected travel distances. 



15 



20 



25 
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7. A syringe according to claim 7 characterised in that the pin comprises a key 
which is capable of fitting into only one of two or more positions in the barrel or 
slide. 

5 

8. A syringe according to claim 6 or 7 characterised in that the slide is in the 
form of a sleeve wholly or partly enclosing the barrel, the sleeve having two or more 
holes passing completely through its wall, each hole being adjacent to a slot or a gate 
formed in or through the surface of the barreU each hole defining a selectable position 

10 of the pin relative to the ends of the dot or gate, so as to define diffident limits of 
travel 

9. A syringe according to claim 6 or 7 charact^ed in that the slide is in the 
form of a sleeve wholly or partly enclosing the barrel, the sleeve having two or more 

15 slots, each slot being of a different length, or a gate, passing completely through its 
wall, the corresponding area of the surface of the barrel having one or more holes 
therein, each hole being adjacmt to a slot or to the gate, each hole defining a 
selectable position of the pin relative to the ends of the slot or gate, so as to define 
different limits of travel. 

20 

10. A syringe according to any one of claims 1 to 5 characterised in that the 
slot(s) or gate are moveable relative to a fixed stop surface on die barrd or slide. 

1 1 - A syringe according to claim 10 characterised in that the slide is in the form of 
25 a sleeve which is rotatable relative to Ae barrel^ as well as being longitudinally - 
^ ^xdeabie ieiath^ to ttebarr^ ami relative nm^ 

limits of travel of the stop siiiCftce^ w 

30 12. A syringe according to claim II characterised in that die slide is in the form of 
a sleeve rotatable upon a cylindrical barrel or part of the barrel, the sleeve having a 
stepped gate passing completely through its wall, there being a projection on Ae 
surface of the barrel from* the area of the barrel adjacent to the gate, and relative 
rotation of the sleeve on the barrel brings die projection into position in line with 

35 parts of the gate having different lengths, so as to define different limits of travel 

13. A syringe according to claim 10, 1 1 or 12 characterised in that the sleeve is 
locked in position by means of a locking insert insertable into a hole passing dm>ugh 
the wall of the sleeve into a corresponding hole in the barrel. 
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14. A syringe according to claim 13 characterised in that the locking pin is in the 
form of a key insertable into a locking position. 

5 IS. A syringe according to acy one of claims 1 to 5 characterised in that the gate 
or slot(s) and stop surface are moveable relative to each other, and the stop surface 
may by snap-fitted into position within the slot or gate against the resilience of the 
syringe material in the region of the slot or gate, the stop surface and/or the region 
having ramped surfaces such that when snap fitted into the slot or gate the stop 
10 surface is locked within a selected slot or pan of the gate so as to define a limit of 
travel. 

* 

16. A syringe according to claim 16 characterised in that the stop surface is a 
projection from the barrel or slide, having a wedge faced profile which enables the 
15 projection to move across the surface of the slide or barrel respectively as the syringe 
is assembled and to lockably snap into position in the selected slot or part of the gate, 
and having an abuttment face opposite the wedge face lo prevent the stop stnface 
from thereafter being removed. 

20 17. A syringe according to any one of the preceding claims, substantially as 
hereinbefore described widi reference to the accompan\dng drawings. 
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